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(54) PRODUCTION OF ALUMINUM ALLOY SHEET FOR FORMING EXCELLENT IN SURFACE TREATING 
ROPERTY 

(57)Abstract: 

PURPOSE: To produce an Al alloy sheet having high strength and excellent in formability and chemical 
convertibility before coating and in which lowering of strength after baking finish is prevented by 
subjecting an Al alloy contg. specified amounts of Mg, Cu, Ti and Be to specified heat treatment and 
working and thereafter executing weak working. 

CONSTITUTION: An Al alloy having a compsn. contg., by weight, 4 to 6% Mg, 0.2 to 1.2% Cu so as to 
satisfy Mg+5Cu<10%, 0.01 to 0.05% Ti and 0.0001 to 0.0100% Be and furthermore contg., at need, Mn, Cr, Zr 
and V respectively by 0.02 to 0.20%, and the balance Al with inevitable impurities is subjected to single 
stage or multistage homogenizing treatment at 400 to 500° C for 2 to 48hr. Next, this alloy is subjected 
to hot working in the precipitating temp, range of <440° C and is thereafter subjected to cold working to 
regulate its sheet thickness to a specified one. This worked material is rapidly heated to 480 to 560° C, is 
subjected to solution treatment and thereafter subjected to weak working such as roller straightening or 
skinpass rolling. Thus, the Al alloy sheet for forming in which the occurrence of stretcher strain marks is 
prevented and excellent in surface treating properties can be obtd. 



htip://wwl9ipdl.mpit.go.jp/PAl^ .htm 2009/06/1 8 



Citation 5 



(19) B^H^fffJf <JP) (12) & ||g Hfe |^ & $g (A) (n)&ffftiBt&«|^ 

#PI¥7- 173585 

(43)&MB ¥gM(1995) 7 BUB 

(51) IntCL 6 MS-^ JfftmW^ FI &ffi&*ttffi 

C2 2F 1/047 
C22C 21/06 



mmg$. ns »#b©ic2 fd {± 9 jo 



<21>ffl«#U 


&H¥6- 259699 


(70ffl«A 


000002277 


(62)^a®^ 


^KSS63 - 208028©^fiJ 






(22)/IMB 


©6163^(1988) 8^245 




ms:ffi«EJTa 5 t@ n# 3 








*m 








sttom^-eraHfjiK^ ¥htb 1 #12^ 














(72)^93^ 


%® 






















{■mmm 


±ffl » 






















(74)ft2EA 













(54) «mffi#ttic-r<n&^ffl7;v3r:0A^«#©«sjg^ 



(57) [Sft] 

UllVl] )U !'. ? I n ' i"i 

M g : 4 ~ 6 % 

C u : 0. 2 ~1. 2 % 

M g + 5 C u : < 1 0 % 

T i : 0 . 0 1 ~ 0.05 % 

Be : 0. 0 0 0 1-0. 0 1 0 0% 
£r t> tl , ft A 1 > T 5 i i«t T b ^57^5 

£ ivS-&&, 4 0 0 ~ 5 5 0 tf 2 ~ 4 8 8#ffl<£>-$ 

* t. li^mmmmt-n-o , 440 tceut^ w 

WAPXU 4 8 0- 5 6 0°CtiJfMAU JMMttHI 

^W^OX^ffr?* ]- l/^ft-^ b ^-i V-?~>;<» 
ih > , Sffiffi«#ttfc1- <**ifcf£Mffl7^ 5 =. 



1X7- 1 7 3 5 8 5 



i ' 1 

mm,i\ if 

Mg : 4 



: < 1 0 

: 0. 0 1 ~C 

: 0. 0 0 0 1 



% 

2 % 
% 

0 5% 
- 0 . 0 1 0 0 % 



' ,-. 'I „ ■ > M 

= 9 4 0 0 - 5 5 0 °CX* 2 ~ 4 .8 n#frH©-S 

I I J 1 1 i , 1 1 t. ( 1 i |> 10 

?IS«TfRW*Pi«rtr«:^, *<D&, M£©«¥*T-ft 
FdfflXL, 4 8 0-56 CCtfiJKnlRL, &wwm 
ft Aft £ff o fc« , p - 7 -« E * fc B * * w * * ffM 

h va 1 ©isx©kx t , nmtmft&fc-t <*ix 

Tc^ffl 7 A- ? = 7 A^MM«lgJ| 0 
fi*%~C, 



LfWX 2 i 
Mg 



: 4 

: 0. 2 
: < 1 0 



-6 



: 0 . 0 1-0. 0 5 % 

: 0 . 0 0 0 1 -0. 0 1 0 0% 



Mn : 0. 



Z c 



0 2-0. 2 0 % 
0 2-0. 2 0 % 



V : 0 . 0 2 - 0 . 2 0 % 

5 '>&< 1 1> 1 U «*BfiA 1 

=F*fi*l t a» 6 4 <5 7 > 5 - 9 A£&4\ 4 0 0-5 5 0 
°C"C2-4 8^|1X© a'f,/i«#a^Sf^a§rffo/c 30 

om, m&tois&t'&iiwitaxLs 4 8 0-5 6 o c oz 
t , mmm i-t <-n/c« n 7 x * ~ 7 

[ 0 0 0 1 ] 

imm±<D$mmi commit, mmmm am 40 

[ 0 0 0 2] 

[«©«] fl»4uWW^ttv ««"J«^J1£ 

Til, 5 1 8 2, X 5 0 8 5 ^©^M£1S£-^X A 
U 2 G , 2 0 3 6, 2 0 0 2, 6 0 0 9 , 6 0 1 0 *40) 



<fc (;*ffii-«Sffi$&g f i^&]ct^t< , &**eo«*tt 

£p^X£*fc7XX-7X^4 (#^l§6 2- 5 4 8 5 
5) ©S!sfcfc5 0 

[0003] u>>u ^hbiimmym^xy^kh^ 

0 >b©©, ivf ftfc 7. n , C u Sr-^IT £*TB*?Mfb(- 
<£ o T £ ^' fc 4) © T» fe , 7° 1/ X J&ff2 JR Xfu t H 

veMcMLX 7 u- ^ mm<n g $ 
S J; 5 1 4: o /£„ £ fc, JH^^t S fc f l 7 o °c/e 3 

btixm, mrmmwmmftmztis,^ 
z t ftmxh v , itmm it * mrn^ mm ■ 9 

5 = 7 A^^Ew^^BSro^Sii^WT? t) , Kft 

[0 0 0 4] 

»»a©Mi£(STSrB6± Lfc7^ ?, = 7 A£&Ka-©» 

[0 0 0 5] 

[SSU® Sr#fti- 5 fc * © ^ &] 7 5 fc ft 

©r©|g91©KSr¥^-f lilft'Mg : 4- 
6% Cu : 0. 2 - 1 . 2 %, M g + 5 C u : < 1 0 
% , T i : 0 . 0 1-0. 05%, Be : 0 . 0 0 0 1 

-o. olo o%£#fru «wiia i y^mmm 
kfrhKz, mmmma- <;)Mtmm7>v % = 7 

ifctt, r ©^^©jS^LtTlliC, Mn, c 
r, Zr, V©9^, ^1**1/^ 1 SW±*#0 . 02- 
0 . 2 0 i 7 IV \ ~ 7 4 0 0 - 5 5 0 

°ct* 2 - 4 8 fcUfc^aflj&Kte&afcfr 

o/cS, 4 4 0°Cfci, KWffffiSSjST'ErfiWPXSrffV^, 
^•©tt, FJf£©'RJ¥SX'i i p-fBlipIL, 4 8 0-5 6 0 r C 

iiJBX?rt75 ^ h Vy=T^-7, V yv-7 Sr%4 L 

«ft©Sis*ffi-efc5 0 

[oooel oftrii,5,©^M^SrlilSUfci*t 
Mg:Mg!ttt LTiaS t SttSr^ » 5 ft 

u%nxh , o, 4~6%©eat-r5„ 4%*s-c«?t 



u) 



3 



mm < , 6 % m± s t »ipx^ tm^x lb 

Cu ; Ci 1 a' L I - _ V n 4 

=S$^fSl±^+>57£«T'fen, 0. 2~ 

i [ ■ 1 W>'p 

ft<, 1. 2%«:IB;t5£Mgli* L<ft<*5^\ fft 

M g + 5 C u ;Mg + 5Cu/j>10 %J£Lh£ £5 t , B 

t i ; t i nmmmmm<tm%&k o , 0. 
oi~o. 0 5 % 1 1 5 0 0 . 01 * ©a* 

#'>4<, 0. 0 5%*iBx.5i&*<t(iffl»S:±-f5 
[ 0 0 0 7 ] Be ; B e l±^«tK£B#©i§j§©i^gSii; 

m-cf \ feat 5 »S\ ss«K{k«tK©4^*?mBij't 5 

&*as«fc!5, ftR<o«*tt*lRl±**5. 0. 0001 20 
%*SCPtt-twa*^>ft<, 0.0 1 0 0%£Sx.3 
^©tfe^Si-ftS, 

Mn, Cr, Zr, V;Mn, Cr, Zr, Vtt&gfc 
■t 5 ^t**5 k©>T*, SftfiStOtt«^tgiarRl±fc 
0, 0 . 0 2-0. 2 %0)'4m t +6. Lfr 

u v v ftLt, 0,02 %mx\tznh<Dmm< , 

0 . 2 % 4r& x 5 i £££ ;p»X L t f "C * h 1/ y f 

& A Plf b^-ife C 5 A £ # *> 3„ 
[ 0 0 0 8 ] o§"(r.rt-l^©®ig*f'+^|iM/E LfcSftH 30 

( 1 ) mmmitm. ; §t»© wt^s!*, us* 

WWhWfc&Mn, Cr, Zr, V^©l$Si|£-H} 

£ffdi£4±&$3^fc3o ~©/c&t, 4 0 0- 5 5 0 

C CT'2~4 8Bfm|Af¥<«ft5o lit 

jf*X i £J? >1 ^iMtr 1 ritfeS, Jp 

• >,U 1 , > n ( r , 1 , 'i - 

X 5 5 0°C»i', _ ^ 'irr I 

K •[','»' • _ 4 8 

<x 

[ 0 0 0 9 ] ( 2 ) JEffifflt ; fMfCfkMt, 4 4 
0 C C &, T £ T??fr*P U A 1 - M g-Cu mt&Wl S ft © 

5^fcX SiSa a B fi^W«ftt^o 4 4 OtfcijUytt 

aj£ j r, : m Bb . fiL^cf^ l , »pxtt?mT 

1, } & i 1 x 41, 5, x'Xftf^ioxsjf^ 50 



*W1X 7 - 1 7 3 5 8 5 

4 

4 4 0 "OAT 1 1 5 #5:4* S> 5 . 2 0 0 *C#T t * 3 t 

JBfcfcS. 

(3) s»^#«a ; ft»ftft«iai±, xnttiui 
0 ~ 5 6 o°c o/fijf ictr^n 1 t ,j fgrni&a lti 

1 • 8 0W iMa" , BU< 

<, 5 6 ovm^tmrnm^c^it^ m 

[0010] ( 4 ) SWjJHX ; JiAtl-t fi, ^ r- U- y 

*U^) ©HJ!)PX^ffV\ XS-4x, gffisi/Ci^SMg 
4:(E(S t H 1 1 T t ro»4Sr S6ifc+ 5 . 
[001 1 ] 

^ffif^J 1 

fc. *9W^&11«4 2 0°CT'2Hfr^*Jf t 5 0 0°C8^ 
MftftLfc. Z r SrSanLfcl 3, 1 6, ~1 9 

*5±0 ! 2 9 ti, * bit 5 5 0°CT- 2 4l#fl8©$K{l!*!!S 

Lit. -tro^Mff^Xg^gTB^ 1 mmOtti L 

fc 0 ft^Wbfeaix y ^ h $ -e 5 4 o °ci 5 3 0 

SrfWDLTSiaRWRSrm^, 0. 2%Itt©SJSi, ff. 
5£*lRlt?IKS# Lfc^f <7){*t>^ 3 % t ftofce-Sro 

$m m^it, tit, mmmumcmtz 1 7 o"c 
xs oft?$<Dmm&Ltzm<Dm%imim&, ?ikk»© 

0 . 2 %B*©SEft-C||'<fc. ^^t>©^*&^ 1 *t 

pm^it,, wmmtLx, mwiwjf^mx, m 
mm lh&*<d#xm 3 % t ft-o m^mamr, 

^ 'A Y V \"< <D%£.tft£< , ^ 

^r^vxf 1 7 0 C C3 Q5mvMWi<rM)sP>mU\ 
A * V<W<kfr bl. 0kg /mm KXil'JP L/i t © 

[0012] aa&a#tt!ift;^^a (UA/Bfes 
i&^a) tfc t # »a 1 w < ia-r-*<»^ < igt* 

*i i¥«3t©^M, t^^t 3 0 2(C7ptJ:^^t)© 
IrOt Lfc„ «Bj3©#Wlf*©$Bffl©^ v ffia!i-fc5 
No.l-19^ r.^f J ©ffffiS'*t#«L-Ci/^« L 

^u, No.2 0!i cujjsgi*p$tirv^v^-e, 511 
ftRLfc^ 3 % 1 4ofcB^;©-isffiicmi^ 

*S^a^-lV\ No. 2 lfX Cu*3iU«M 
g 4- 5 Cu^jf V^fcfe, No. 2 2(1, M g $$ X U*M g 4- 



m,W 7 - 1 7 3 5 8 5 



5Cu;J5K^fc£\ No. 2 314, Mg«<, Cuiii 

xMg + 5 cuiii^fcid, ^rnhmmmmfht^ 

tL, l^a^^BfLfc. No. 2 4(1, TiimM&tlX 

[0 0 13] No. 2 5(1, B e^^P^tLtV^^V^© 
T\ No. 2 6 (±, Mni^I < , No. 2 7 11 C r < , 

mimrnimor.u ftsttfttfBK no. 2 8 si, 

ZrtfSK, No. 2 9 SI, ViSifiK, ^ftifc^fCft^ 
Si; £ *> fcttittj&s&fcte fCffifcR:*** U , 
^SrLfcc No. 3 0(1, Cu«<, 170°CT*30 / / } 
111 HI , '1 i' -1 0 I n 11 1 1 il ' * 



No. 3 1(1, Mg + 5Cu/9>l 0. 5%fcK, ft 
IBJJqiSMftSrB^Lfc. No. 3 2(1, T 1 fci'jBeii 

[0014] Hffiffl 2 

iu«(^w.w©-iS£fflv\ t«»a, f^j± 

[0015] 
[SI] 













yi 






% 




Ni 










T i 






Cr 






F e 






1 






7.0 


0.0! 


i.ivn 


0. 10 


0 10 






c. :o 
















S.4 
























• 


10. 1 
















4 








" i " 
















5 


s.i 


0.35 


$.95 


» 10.0 
















6 


i.t 


0.3 ft 




















1.20 


10.0 1 » 








-J - 








8 


5.0 


is. :1) 


7.56 


C. 05 


8 0 








- 










6.0 


0.20 


10.0 




1 
















1 0 


4.9 




7. EC 


0.02 




0.0} 
























" 


0.12 




























0.12 




























0.08 




























0. IS 








1 5 














V 












1 6 
















0.05 
























0.12 


COS 






















0JM 


0.08 


0.04 




















• 


0.05 


0.06 


G.C1 


0,03 







[0016] 



[*2] 



1.5) 



T i Be ill C r Z 



7-173585 



* * [St 3] 
« ISO -3i 



0.2%COiltA kg/W 



32®?) 



M¥ 7-173585 



mm) 



A tti *5 tt *fc L , « » Sr >f> Wf 



3S M * X »j ■?, C & ft « &, k 4> »f L, fc 



[0019] 



* [St 5] 



# « <b fe a 



J|fA«4«tt3t*Hfll.fc 



[ 0 0 2 0 ] 



[S6] 



(7) 



WP7- 1 7 3 5 8 5 



S.2%Bt* U/rnsi 2 



( 3 JuWOS. 



St!;fc**«>fcit>tt** + llfLfc 



[ 0 0 2 1 ] No. 3 3 «^No. 3 7 

-V-.x b M >7-?»|4))Ji < , w?*t i 7 
o °C, 3 0 jMntiMG&toWM a* l . o k g /mm 2 # 

i^fe 1 ?, MffiWrtTfcSo No. 3 8i± s ^Hfc&S 
fflft*sfi<, 5tJn«4©fcftWRSrf||fLfc. No. 3 

^-fctl/Co No. 4 0S, i^4£HI*n*tft<« 3S"Jtl 
^©fcftWRfc't'&rLfc. No. 4 IB, ftJIJftfMfcfc 

[ 0 0 2 2] No. 4 2 H, SJ#?§fr(b»iat^S< , 

-mmm$%-hti-fc. no. 43it ftnttffluui 

Ky-7-?^4U: 0 No. 3, 15, 17, 19© 



20 ^-mo-frith 4 6 0 t©JRrajEffiHfc-<?tt-tt«fc£ 
[0 0 2 3] 

-M g - C u B e frftl; S $ 4 4 

o lC&T©ffiaEEJI iff 5 r £ (c £ 9 , fiJOKtt i IStu 

5. 

[HB©ffl^ftM] 

30 [i i ] m.m.vittmmm<fmi-mm@ t 

[3 2] |t< ( Lfcf*S^E©ftWtS3t^O 
[13] is] C < {ftSflyi LtftllSclffi)): x fc 




IW2] 



